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YDULRXV VDIHW\ V\VWHPV 7KLV LV DFFRPSOLVKHG LQ LQWHUDFW,9H E\ GLVFUHWH DUFKLWHFWXUDO OD\HUV WKDW DUH
FRPPRQ WR DOO DSSOLFDWLRQV7KLV SDSHU IRFXVHV RQ WKH SHUFHSWLRQ OD\HU 7KHUHIRUH VLJQLILFDQW HIIRUW LV
GHYRWHGLQLQWHUDFW,9HWRWKHHQKDQFHPHQWDQGLQWHJUDWLRQRIWKHSHUFHSWLRQOD\HU7KLVLVGRQHE\WDNLQJ
LQWRDFFRXQWWKHUHVXOWVIURPWKH35H9(17SURMHFW
7KHSHUFHSWLRQRIWKHHQYLURQPHQWXVLQJDYDULHW\RIVHQVRUVDQGLQIRUPDWLRQVRXUFHVLVDFKDOOHQJLQJ
WDVN ZKLFK SOD\V D FHQWUDO UROH LQ ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV ,76 $FWXDOO\ WKH SHUFHSWLRQ
SODWIRUP FROOHFWV GDWD IURP DOO DYDLODEOH VHQVRUV LQVWDOOHG RQ WKH YHKLFOH DQG IURP RWKHU LQIRUPDWLRQ
VRXUFHV VXFK DV ZLUHOHVV FRPPXQLFDWLRQ DQG GLJLWDO PDSV SURFHVVHV WKLV GDWD XVLQJ DGYDQFHG IXVLRQ
WHFKQLTXHVDQGWKHQSURYLGHVLWVRXWSXWWRWKHDSSOLFDWLRQVXVLQJDGHGLFDWHGLQWHUIDFHFDOOHG3HUFHSWLRQ
+RUL]RQ7KH3HUFHSWLRQ+RUL]RQLVRQHRIWKHLQQRYDWLRQVRIWKHLQWHUDFW,9HSURMHFWVLQFHLW LV WKHILUVW
WLPHWKDWDOOFOXVWHUVRILQIRUPDWLRQLQFOVHQVRUVPDSVDQGFRPPXQLFDWLRQQRGHVDUHFRPELQHGLQRQH
FRPPRQRXWSXW
$QRWKHULPSRUWDQWDVSHFWRIWKHSODWIRUPLVWKDWWKHLQWHUIDFHVRIWKHLQSXWVRXUFHVDUHDOVRVSHFLILHGLQ
WKHIUDPHZRUNRIWKHSURMHFWEDVHGRQWKHH[SHULHQFHRIWKHFROODERUDWLQJSDUWQHUV7KLVPHDQVWKDW IRU
HDFK VHQVRU W\SH RU LQIRUPDWLRQ VRXUFH D FRPPRQ LQWHUIDFH VWUXFWXUH LV GHILQHG DQG WKH VROXWLRQ IRU
DWWDFKLQJGLIIHUHQWVHQVRUW\SHVDQGSURGXFWVLVWKHSOXJLQFRQFHSW
$YDULHW\RIVHQVRUVDQGLQIRUPDWLRQVRXUFHVZLOOEHDYDLODEOHLQVLGHWKHLQWHUDFW,9HV\VWHP7KLVGDWD
LVIHGLQWRWKHSHUFHSWLRQSODWIRUPZKLFKSHUIRUPVWKHORZDQGKLJKOHYHOGDWDIXVLRQWKURXJKWKHGLIIHUHQW
SHUFHSWLRQPRGXOHVZKLFKDUH LQFOXGHG LQ WKHSODWIRUP7KHVHPRGXOHVDUH UHODWHG WRREMHFWSHUFHSWLRQ
ODQHGHWHFWLRQURDGJHRPHWU\H[WUDFWLRQREMHFWFODVVLILFDWLRQWUDMHFWRU\FDOFXODWLRQHWF
7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGDVIROORZV,QVHFWLRQWKHGLIIHUHQWOD\HUVRIWKHLQWHUDFW,9H
DUFKLWHFWXUHDUHEULHIO\GHVFULEHG ,Q WKH IROORZLQJVHFWLRQ WKHSHUFHSWLRQSODWIRUPZKLFK LV WKHFHQWUDO
FRPSRQHQW RI WKH LQWHUDFW,9H V\VWHP LV SUHVHQWHG )LQDOO\ FRQFOXVLRQV DUH GUDZQ DQG IXWXUH ZRUN LV
RXWOLQHG
6\VWHPDUFKLWHFWXUH
)LUVWRIDOODEULHIGHVFULSWLRQRIWKHV\VWHPDUFKLWHFWXUHLVHVVHQWLDOWRXQGHUVWDQGWKHVLJQLILFDQFHDQG
WKH UROHRI WKHSHUFHSWLRQSODWIRUPZLWKLQ LQWHUDFW,9H$QRYHUYLHZRI WKLVDUFKLWHFWXUH LV LOOXVWUDWHG LQ
)LJXUH  7KLV DUFKLWHFWXUH FRQVLVWV RI IRXU GLVFUHWH OD\HUV QDPHO\ VHQVRU SHUFHSWLRQ DSSOLFDWLRQ DQG
LQIRUPDWLRQ ZDUQLQJ DQG LQWHUYHQWLRQ ,:, OD\HUV $ VKRUW GHVFULSWLRQ RI WKHVH OD\HUV ZLOO EH JLYHQ
EHORZZKHUH WKH IRFXV LVRQ WKHSHUFHSWLRQ OD\HUZKLFKZLOOEH LPSOHPHQWHGDVSDUWRI WKHSHUFHSWLRQ
SODWIRUP

)LJLQWHUDFW,9HOD\HUHGDUFKLWHFWXUH
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6HQVRUOD\HU
7KLVOD\HULQFOXGHVWKHVHQVRUVZKLFKZLOOEHXVHGIRUWKHSHUFHSWLRQRIWKHURDGHQYLURQPHQWDVZHOO
DV RWKHU LQIRUPDWLRQ VRXUFHV VXFK DV GLJLWDO PDSV WKDW ZLOO EH GLUHFWO\ FRQQHFWHG WR WKH SHUFHSWLRQ
SODWIRUP7KHSHUFHSWLRQSODWIRUPZLOOXVHJHQHUDOLQWHUIDFHVGHILQHGIRUHDFKVHQVRUW\SHZKLFKDOORZV
WUDQVPLWWLQJDOOQHFHVVDU\VHQVRULQIRUPDWLRQ(DFKQHZLQGLYLGXDOVHQVRUFRQQHFWHGWRWKHLQWHUIDFHZLOO
UHTXLUHDVPDOOVRIWZDUHSOXJLQWKDWFRQYHUWVWKHVHQVRURXWSXWWRWKHSHUFHSWLRQLQWHUIDFHPRGXOHIRUPDW
7KHJHQHULFVHQRUW\SHVVXSSRUWHGE\WKHSODWIRUPLQFOXGHWKHIROORZLQJHQYLURQPHQWVHQVRUVGLJLWDO
PDS*36YHKLFOHVHQVRUVFDPHUDOLGDUUDGDUXOWUDVRQLFDQGYHKLFOHWR;9;QRGHVZKHUH;VWDQGV
HLWKHUIRUYHKLFOH9RUIRULQIUDVWUXFWXUH,
3HUFHSWLRQOD\HU
7KHSHUFHSWLRQOD\HUFROOHFWVWKHGDWDIURPDOODYDLODEOHGDWDVRXUFHVVHQVRUVPDSHWFLQVWDOOHGRQ
WKHYHKLFOHSURFHVVHVWKLVGDWDXVLQJWKHSHUFHSWLRQPRGXOHVDQGWKHQVHQGVLWVRXWSXWWRWKHDSSOLFDWLRQ
OD\HUYLDWKH3HUFHSWLRQ+RUL]RQWKHSHUFHSWLRQRXWSXWLQWHUIDFH7KHVHQVRUOD\HUWUDQVPLWVDOODYDLODEOH
LQSXWGDWDWRWKHSHUFHSWLRQOD\HUZKLFKSHUIRUPVWKHORZDQGKLJKOHYHOGDWDIXVLRQ,QVWDQWLDWLRQVRIWKLV
ORZDQGKLJK OHYHOGDWD IXVLRQDUH WKHSHUFHSWLRQPRGXOHVZKLFK WRJHWKHUZLWK WKH3HUFHSWLRQ+RUL]RQ
IRUPWKHSHUFHSWLRQSODWIRUPZKLFKOLHVLQWKHKHDUWRIWKHSHUFHSWLRQOD\HUDQGZLOOEHGHVFULEHGLQGHWDLO
LQWKHIROORZLQJVHFWLRQ
([DPSOHSHUFHSWLRQPRGXOHVLQFOXGHWKHIROORZLQJYHKLFOHVWDWHILOWHUIURQWDOQHDUUDQJHSHUFHSWLRQ
IURQWDO DQGVLGHUHDUREMHFWSHUFHSWLRQPRYLQJREMHFWFODVVLILFDWLRQHQKDQFHGYHKLFOHSRVLWLRQLQJ ODQH
UHFRJQLWLRQURDGGDWDIXVLRQYHKLFOHWUDMHFWRU\FDOFXODWLRQ
$SSOLFDWLRQOD\HU
7KHDSSOLFDWLRQOD\HUFRQWDLQVWKHIXQFWLRQVZKLFKDUHQHHGHGWREXLOGWKHDSSOLFDWLRQVUDQJLQJIURP
WKUHDW DVVHVVPHQW DQG SDWK SUHGLFWLRQ WR ZDUQLQJ VWUDWHJLHV ,W GRHV QRW SURFHVV GDWD IURP LQGLYLGXDO
VHQVRUVRURWKHULQSXWVEXWDOOUHOHYDQWGDWDLVFRPLQJIURPWKHSHUFHSWLRQOD\HUWKURXJKWKH3HUFHSWLRQ
+RUL]RQ7KHRXWSXWRI WKHDSSOLFDWLRQ OD\HU LV ³VLJQDOV´ WR WKH ,:,XQLWV IRUH[HFXWLRQ7KH ,:,XQLWV
WKHPVHOYHVRQO\H[HFXWHWKHFRPPDQGVIURPWKHDSSOLFDWLRQFRPSRQHQWV
,:,OD\HU
7KH ,:, OD\HU FRQWDLQV WKH KXPDQPDFKLQH LQWHUIDFH +0, LH WKH LQSXW DQG RXWSXW GHYLFHV WKDW
HQDEOH LQWHUDFWLRQ EHWZHHQ WKH GULYHU WKH DXWRPDWLRQ DQG WKH EDVH YHKLFOH 7KH ,:, OD\HU IXUWKHU
FRQWDLQVWKHUHODWHGIXQFWLRQVWRRSWLPL]HWKLVLQWHUDFWLRQ
,W LV HYLGHQW WKDW WKH LQWHUDFWLRQ GRHV QRW RQO\ WDNH SODFH YLD RXWSXWV IURP DXWRPDWLRQ WRZDUGV WKH
GULYHUHJYLDGLVSOD\VRUVRXQGVDQGLQSXWVIURPWKHGULYHUWRZDUGVDXWRPDWLRQHJVHWWLQJVE\EXWWRQV
RUVWDONV,QVWHDGWKHUHFDQDOVRH[LVWDQLQWHUDFWLRQYLDKDSWLFGHYLFHVVXFKDVWKHSHGDOVRUWKHVWHHULQJ
ZKHHOZKHUHDXWRPDWLRQDQGGULYHUDFWWRJHWKHUWRLQIOXHQFHWKHPRYHPHQWRIWKHYHKLFOH)XUWKHUPRUH
WKHDXWRPDWLRQFRXOGDOVRLQWHUYHQHGLUHFWO\HJE\EUDNLQJDQGWKHUHE\LPSOLFLWO\LQWHUDFWLQJZLWKWKH
GULYHUVLQFHWKHGULYHUZLOOSHUFHLYHFKDQJHVLQWKHYHKLFOH¶VPRYHPHQW



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3HUFHSWLRQSODWIRUP
$VPHQWLRQHGLQVHFWLRQWKHSHUFHSWLRQSODWIRUPOLHVDWWKHKHDUWRIWKHSHUFHSWLRQOD\HUZKLFKLQ
WXUQLVWKHFHQWUDOOD\HULQWKHLQWHUDFW,9HDUFKLWHFWXUH,QWKLVVHFWLRQWKHLQSXWWRWKHSHUFHSWLRQSODWIRUP
WKH SHUFHSWLRQ PRGXOHV UXQQLQJ LQVLGH WKH SODWIRUP DV ZHOO DV WKH SHUFHSWLRQ RXWSXW QDPHO\ WKH
3HUFHSWLRQ+RUL]RQZLOOEHSUHVHQWHG$QRYHUYLHZRIWKHSHUFHSWLRQSODWIRUPLVGHSLFWHGLQ)LJXUH





)LJ3HUFHSWLRQSODWIRUPRYHUYLHZ
3HUFHSWLRQLQSXW
7KH LQSXW WR WKH SHUFHSWLRQ SODWIRUP DUH WKH VHQVRUV DQG LQIRUPDWLRQ VRXUFHV ZKLFK EHORQJ WR WKH
VHQVRU OD\HU 2QH RI WKH LQQRYDWLRQV RI WKLV SURMHFW DQG HVSHFLDOO\ WKLV SODWIRUP LV WKH ZHOO GHILQHG
LQWHUIDFHV IRU JHQHULF VHQVRU W\SHVZKLFK DOORZVGLIIHUHQW VHQVRUV RI WKH VDPH W\SH HJ WZRGLIIHUHQW
UDGDU VHQVRUV WR FRQQHFW WR WKH SODWIRUP XVLQJ DQ DSSURSULDWH DGDSWRUPRGXOH 7KH SHUFHSWLRQ LQSXWV
ZKLFKDUHKLJKOLJKWHGLQ)LJXUHDUHDOVROLVWHGEHORZ
x 'LJLWDOPDS
x *36
x 2GRPHWHU*\URVFRSH
x 9HKLFOHVHQVRUV
x &DPHUD
x /LGDU
x 5DGDU
x 8OWUDVRQLF
x 9;QRGHV
x (QYLURQPHQWVHQVRUVWHPSHUDWXUHUDLQ
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)LOWHU
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,QS
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HU
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3(5&(37,213/$7)250
(QKDQFHG9HKLFOH
3RVLWLRQLQJ
9HKLFOH
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WRDSSOLFDWLRQ3&
3H
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HS
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(953(JR9HKLFOH5HODWLYH3RVLWLRQ
9589XOQHUDEOH5RDG8VHU
9;9HKLFOHWR9HKLFOHRU
9HKLFOHWR,QIUDVWUXFWXUH
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3HUFHSWLRQPRGXOHV
$ VKRUW GHVFULSWLRQ RI HDFK SHUFHSWLRQ PRGXOH ZLOO QRZ EH JLYHQ 6RPH RI WKHVH PRGXOHV DUH
DSSOLFDEOH WR VHYHUDO GHPRQVWUDWRU YHKLFOHV ZKHUHDV RWKHUV DUH GHYHORSHG VSHFLILFDOO\ IRU D FHUWDLQ
GHPRQVWUDWRU7KHLQWHUFRQQHFWLRQRIWKHVHPRGXOHVLVQRWGHSLFWHGLQ)LJXUHEHFDXVHWKHIRFXVLQWKLV
SDSHULVRQWKHLUIXQFWLRQDOLW\

9HKLFOH6WDWH)LOWHU

7KH YHKLFOH VWDWH ILOWHU ZLOO ILOWHU WKH VWDWH UHSUHVHQWDWLRQ RI WKH YHKLFOH GHULYHG E\ WKH SURGXFWLRQ
YHKLFOH VHQVRUV DQG DGGLWLRQDO J\URVFRSH DQG *36 VHQVRUV $Q ([WHQGHG .DOPDQ )LOWHU (.) ZLWK
DSSURSULDWHPRGHOZLOOEHXVHGWRILOWHUWKHVLJQDOVDQGGHULYHDVVRFLDWHGXQFHUWDLQWLHV
)XUWKHUPRUH DGGLWLRQDO SDUDPHWHUV ZLOO EH GHULYHG VXFK DV \DZ UDWH RIIVHW DQG YHORFLW\ VFDOH
FRPSHQVDWLRQIDFWRUV9HKLFOHDFFHOHUDWLRQZLOOEHGHULYHGLIWKLVLVQRWGLUHFWO\PHDVXUHGE\DQ\VHQVRUV
9HORFLW\VLJQDOVZLOOVWLOOEHGHULYHGHYHQZKHQZKHHOVOLSRFFXUVDQGVLPLODUO\YHKLFOHKHDGLQJZLOOVWLOO
EHGHULYHGZKHQWKH*36LVWHPSRUDULO\XQDYDLODEOH

$'$6,6+RUL]RQ

7KHSXUSRVHRI WKH$'$6,6 $GYDQFHG'ULYHU$VVLVWDQFH6\VWHPV ,QWHUIDFH6SHFLILFDWLRQ+RUL]RQ
PRGXOHLVWRSURYLGHWKHV\VWHPZLWKWKHIROORZLQJLQIRUPDWLRQ
x $EVROXWHSRVLWLRQRIWKHHJRYHKLFOHORQJLWXGHODWLWXGH
x 5HODWLYHSRVLWLRQRIWKHYHKLFOHZLWKUHVSHFWWRWKHGLJLWDOPDS
x 'HWDLOHGLQIRUPDWLRQDERXWJHRPHWU\WRSRORJ\DQGDWWULEXWHVRIWKHURDGDKHDG

1RWH WKH(QKDQFHG9HKLFOH3RVLWLRQLQJPRGXOHLV LQWHQGHGWRLQFUHDVHRUUHILQHSRVLWLRQDOSUHFLVLRQ
GHULYHGE\WKH$'$6,6+RUL]RQPRGXOH

(QKDQFHG9HKLFOH3RVLWLRQLQJ

7KH(QKDQFHG9HKLFOH3RVLWLRQLQJ(93PRGXOHZLOOHQULFKWKHDEVROXWHYHKLFOHSRVLWLRQPHVVDJHE\
WKH LQIRUPDWLRQ DERXW WKH FXUUHQW ODQH RQ ZKLFK WKH HJR YHKLFOH LV DFWXDO GULYLQJ 7KLV FXUUHQW ODQH
LQIRUPDWLRQLVFRPLQJIURPWKHODQHUHFRJQLWLRQFDPHUDVHQVRU7KH/DQH5HFRJQLWLRQPRGXOHDOVRZLOO
GHWHUPLQHYHKLFOHVFXUUHQWODQHSRVLWLRQDQGSURYLGHWKLVLQIRUPDWLRQWR(93PRGXOHDVLQSXW7KH(93
PRGXOHZLOOLQWHJUDWHWKLVLQIRUPDWLRQLQWRWKHYHKLFOHSRVLWLRQPHVVDJHVRI$'$6,69SURWRFRO

)URQWDO1HDU5DQJH3HUFHSWLRQ

)URQWDO1HDU5DQJH3HUFHSWLRQLVLQWHQGHGWRGHOLYHUWKHHQYLURQPHQWDOGHVFULSWLRQRIWKHQHDUILHOGDUHD
LQIURQWRIWKHKRVWYHKLFOH7KHPDLQJRDOLV WRUHSRUWDOOUHOHYDQWREVWDFOHVWKDWFDQEHGHWHFWHGE\WKH
VHQVRUSODWIRUP7RUHDOL]HFRPIRUWDQGVDIHW\DSSOLFDWLRQVRQWKHEDVLVRIWKHUHVXOWLQJLQIRUPDWLRQWKH
GHWHFWLRQVRIVLQJOHVHQVRUVKDYHWREHIXVHGDQGILOWHUHGLQWLPHWRVWDELOL]HWKHHQYLURQPHQWGHVFULSWLRQ
DQGGHULYHVWDEOHDGGLWLRQDOLQIRUPDWLRQGHVFULELQJHJG\QDPLFSDUDPHWHUVRIHDFKREMHFW6SHFLDOIRFXV
RIWKLVPRGXOHLVWKHVXSSRUWRIWLPHFULWLFDOIXQFWLRQVDOVRGXULQJKLJKG\QDPLFPDQHXYHUVUHTXLUHGE\
WKHUHFRJQLWLRQRIXQDYRLGDEOHFUDVKVLWXDWLRQVSHUFHSWLRQPRGXOH


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)URQWDO2EMHFW3HUFHSWLRQ

7KHREMHFWLYHRI WKHPRGXOH LV WRGHWHFWHYHU\ UHOHYDQWREVWDFOH LQ WKH IURQWDUHDRI WKHHJRYHKLFOH
LQFOXGLQJ VWDWLRQDU\ DQG PRYLQJ REMHFWV DQG SURYLGH LQIRUPDWLRQ DERXW WKHVH REMHFWV HJ GHWHFWLRQ
FRQILGHQFHYDOXH,'SRVLWLRQVWDWLFPRYLQJIODJPRYLQJGLUHFWLRQYHORFLW\DFFHOHUDWLRQDQGHVWLPDWHG
REMHFWVL]H6HQVRUGDWDIXVLRQDQGDGYDQFHGILOWHULQJWHFKQLTXHVVKRXOGEHWDNHQLQWRDFFRXQWLQRUGHUWR
REWDLQ DPRUH UHOLDEOH SHUFHSWLRQ UHVXOW DQG SURYLGH DGGLWLRQDO LQIRUPDWLRQ QRW GLUHFWO\ REVHUYHG IURP
VHQVRU HJ HVWLPDWLRQ RI REMHFW YHORFLW\ IURP OLGDU GDWD ,Q FRQWUDVW WR WKH )URQWDO 1HDU 5DQJH
3HUFHSWLRQPRGXOHWKLVPRGXOHLVPRUHJHQHUDOWDNLQJLQWRDFFRXQWDOVRWKHIDUUDQJHZKLFKLVFORVHUWR
FRQWLQXRXVVXSSRUWDQGVDIHFUXLVHIXQFWLRQV

6LGH5HDU2EMHFW3HUFHSWLRQ

7KLVPRGXOHGHWHFWVDQGGHOLYHUVREMHFWVLQWKHUHDUDQGVLGHDUHDRIWKHHJRYHKLFOHLQFOXGLQJDOVRWKH
EOLQGVSRW5HJDUGLQJWKHVLGHDUHDDWOHDVWWKHWZRDGMDFHQWODQHVDUHFRYHUHGRQHRQWKHULJKWVLGHDQG
RQHRQWKHOHIW6HQVRUGDWDIXVLRQWHFKQLTXHVZLOOEHXVHGWRDFKLHYHDVWDEOHDQGDFFXUDWHUHSUHVHQWDWLRQ
RI WKHHQYLURQPHQW LQ WKHUHDUDQGVLGHDUHDVHQVHGE\ WKHVHQVRUV0HDVXUHPHQWGDWD IURPVHQVRUVDUH
SURFHVVHG ZLWK ILOWHULQJ DOJRULWKPV WR DFKLHYH QRLVH UHGXFWLRQ RYHUFRPH VKRUW WHUP PLVVLQJ VHQVRU
GHWHFWLRQVDQGHVWLPDWH VWDWH LQIRUPDWLRQQRWPHDVXUHGGLUHFWO\E\ WKHVHQVRUV7KH LGHQWLW\ ,'RI WKH
WUDFNHGREMHFW LVPDLQWDLQHGZKLOH WKHREMHFW LV WUDYHOLQJ WKURXJKWKHILHOGRIYLHZVRIWKHVHQVRUVWKDW
UHTXLUHVWKDWVHQVRUVPRXQWHGRQWKHYHKLFOHVKRXOGKDYHDWOHDVWSDUWLDOO\RYHUODSSLQJILHOGRIYLHZVDQG
DGHWHFWLRQSUREDELOLW\LVDVVLJQHGWRJHWKHUZLWKDIODJLQGLFDWLQJLIWKH,'LVPDLQWDLQHGIURPDSUHYLRXV
GHWHFWLRQ7KHUHLVDOVRDIODJLQGLFDWLQJVWDWLRQDU\PRYLQJREMHFW

/DQH5HFRJQLWLRQ

7KH/DQH5HFRJQLWLRQPRGXOHRXWSXWVWKHSRVLWLRQDQGJHRPHWU\RIKLJKFRQWUDVWODQHPDUNHUVRIWKH
HJR ODQHRQ WKH URDG7KHPRGHO EHKLQG WKHRXWSXW YDOXHV DUH D VHFRQGRUGHU SRO\QRPLDO LHGLVWDQFH
EHWZHHQHJRYHKLFOHDQGODQHPDUNHUVDQJOHEHWZHHQHJRYHKLFOHDQGODQHPDUNHUDQGFXUYDWXUHRIURDG
7KHODQHLQGH[RIWKHHJRYHKLFOHHJ³LQODQHRI´ZLOOXVXDOO\QRWEHFDOFXODWHGE\WKLVPRGXOH
EXWIRUFRPSOHWHQHVVLWLVIRUHVHHQLQWKHRXWSXWLQWHUIDFH
7KLV PRGXOH XVHV D FDPHUD DV VHQVRU LQSXW DQG RSWLRQDOO\ DQ LQSXW LQGLFDWLQJ XUEDQ  QRQXUEDQ
VLWXDWLRQHJIURPPDS$QLQHUWLDOVHQVRUFDQKHOSWRLPSURYHWKHUHFRJQLWLRQUHVXOWV
,W LV SRVVLEOH WKDW WKH IXQFWLRQDOLW\ RI WKLVPRGXOH LV DOVR UHDOL]HG E\ LQWHUQDO SURFHVVLQJZLWKLQ WKH
FDPHUD VHQVRU ,Q WKDW FDVH WKLV PRGXOH ZLOO MXVW SDVVWKURXJK WKH ODQH LQIRUPDWLRQ FRPLQJ IURP WKH
FDPHUDVHQVRU

5RDG(GJH'HWHFWLRQ

7KH5RDG(GJH'HWHFWLRQPRGXOH HVWLPDWHV WKH URDGERXQGDU\ XVLQJGLIIHUHQW VHQVRUV7KHUHE\ WKH
PDLQDWWHQWLRQLVWXUQHGRQLPDJHSURFHVVLQJWHFKQLTXHVIRUWKHGHWHFWLRQRIWKHURDGERXQGDU\7KHUDZ
LPDJHLVDQDO\]HGE\GLIIHUHQWIHDWXUHVWKDWDUHIXVHGZLWKLQDVWRFKDVWLFILOWHUDQGDVWUHHWPRGHOLQRUGHU
WRLGHQWLI\URDGVXUIDFHIURPQRQVXUIDFH
$GGLWLRQDOO\ D UDGDU VHQVRU LV XVHG IRU VXSSOHPHQWDU\ LQIRUPDWLRQ OLNH WKH GHWHFWLRQ RI VWUHHW
VXUURXQGLQJVOLNHJXDUGUDLOV
6LQFH LPDJH SURFHVVLQJ WDVNV DUH FRPSXWDWLRQDOO\ H[SHQVLYH D SUHORFDWHG ODQH UHFRJQLWLRQ V\VWHP
GHOLYHUVWKHLQIRUPDWLRQDERXWWKHHJRODQH7KLVLVXVHGWRQDUURZGRZQWKHVHDUFKVSDFH
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7KHHJRYHKLFOHLQIRUPDWLRQLPSURYHVWKHPRGXOHUHVXOWVVLJQLILFDQWO\EHFDXVHFDPHUDSURMHFWLRQVDUH
VHQVLWLYHWRSLWFKLQJRIWKHYHKLFOH
7KH RXWSXW RI WKLV PRGXOH LV JHRPHWULFDO GHVFULSWLRQ RI WKH URDG LQ IRUP RI FORWKRLG SDUDPHWHUV
FXUYDWXUHFXUYDWXUHUDWHWKHURDGZLGWKDQGODWHUDORIIVHWRIHJRYHKLFOHWRURDGERXQGDU\

5RDG'DWD)XVLRQ

5RDG 'DWD )XVLRQ PRGXOH DLPV DW LQFUHDVLQJ WKH DFFXUDF\ RI WKH URDG DWWULEXWHV SURYLGHG E\ WKH
LQGLYLGXDO VRXUFHV RI LQIRUPDWLRQ DV WKH YLVLRQ EDVHG ODQH GHWHFWLRQ DQG PDS GDWD 5RDG IHDWXUHV DUH
H[WUDFWHGIURPWKHLPDJHSURFHVVLQJXQLWV/DQH5HFRJQLWLRQDQG5RDG(GJH'HWHFWLRQPRGXOHVDQGDUH
IXVHG ILUVW VHJPHQWDQGH[WHQGHG UHPDLQLQJ VHJPHQWV XVLQJ WKHPDS URDGJHRPHWU\$GGLWLRQDOO\ LW
LQFUHDVHV WKHDYDLODELOLW\DQG UREXVWQHVVRI WKH V\VWHP LH ODQH LQIRUPDWLRQ VKRXOGEHDOZD\VDYDLODEOH
HYHQLIWKH\DUHDUWLILFLDOO\UHFRQVWUXFWHGLQDEVHQFHRIYLVLEOHODQHPDUNLQJVXVLQJRQO\PDSGDWD
7KHRXWSXWRI WKHPRGXOHZLOOEHD OLVWRI URDGVHJPHQWV(YHU\VHJPHQWZLOOEHGHVFULEHGIURPWKH
IROORZLQJDWWULEXWHV
x (TXDWLRQ GHVFULELQJ WKH JHRPHWU\ RI WKH VHJPHQW $OWHUQDWLYHO\ DWWULEXWHV VHJPHQW LQLWLDO SRLQW
FRRUGLQDWHVVHJPHQWOHQJWKFXUYDWXUHFXUYDWXUHUDWH
x 5RDGZLGWKIXVHG
x /DQHZLGWKIXVHG
x 4XDOLW\IODJ
5RDGJHRPHWU\LVGHOLYHUHGZLWKUHVSHFWWRWKHHJRYHKLFOHORFDOFRRUGLQDWHVV\VWHP

5HFRJQLWLRQRI8QDYRLGDEOH&UDVK6LWXDWLRQV

7KH SXUSRVH RI WKH 5HFRJQLWLRQ RI 8QDYRLGDEOH &UDVK 6LWXDWLRQV PRGXOH LV WKH DVVHVVPHQW RI WKH
DFWXDO VLWXDWLRQ DQG WKHSUHGLFWLRQRI WKH OLNHO\GHYHORSPHQWZLWKLQ D FHUWDLQ WLPH IUDPH LQ WKH IXWXUH
5HVXOW RI WKH SUHGLFWLRQ LV WKH HVWLPDWLRQ RI D FUDVK SUREDELOLW\ DQG VHYHULW\ ZLWK WKH DLP RI D VHFXUH
IRUHFDVWZLWKYHU\ORZIDOVHDODUPUDWHVDQGDKLJKSUREDELOLW\RIFUDVKGHWHFWLRQV,QJHQHUDOWKHPRGXOH
VKRXOG VHUYH DV D VRXUFH RI LQIRUPDWLRQ IRU VDIHW\ DSSOLFDWLRQV WKDW KDYH WKH JRDO WR WULJJHU YDULRXV
DFWXDWRUV\VWHPVLQVLGHRURXWVLGHWKHHJRYHKLFOH

5HODWLYH3RVLWLRQLQJWRWKH5RDGRIWKH(JR9HKLFOH

7KLV PRGXOH DLPV DW SURYLGLQJ WKH UHODWLYH SRVLWLRQLQJ RI WKH HJR YHKLFOH ZLWK UHVSHFW WR WKH URDG
FRPELQLQJLQIRUPDWLRQIURPURDGJHRPHWU\DQGIURPYHKLFOHPRWLRQYHFWRU$PRUHDFFXUDWHSRVLWLRQRI
WKH HJR YHKLFOH LV JLYHQ DVVLJQLQJ D ODQH LQGH[ DQG D ODWHUDO RIIVHW DORQJ ZLWK D KHDGLQJ WR WKH ODQH
PDUNLQJ0RUHRYHUDFRQILGHQFHYDOXHLVSURYLGHG

$VVLJQPHQWRI2EMHFWVWR/DQHV

7KLVPRGXOHXVHVWKHSRVLWLRQVRIWKHGHWHFWHGREMHFWVDQGWKHDYDLODEOHODQHJHRPHWU\DQGDVVLJQVD
ODQH LQGH[ WR HDFKRQHRI WKHP7KH ODQH LQGH[ LV H[WUDFWHGXVLQJ WKH UHODWLYHGLVWDQFH RI WKHGHWHFWHG
REMHFWV IURPWKH ODQHPDUNLQJV)RUHDFKGHWHFWHGREMHFW WKLVPRGXOHSURYLGHVD ODQHDVVLJQPHQW LQGH[
WRJHWKHU ZLWK D FRQILGHQFH YDOXHZLWK UHVSHFW WR WKH HJRYHKLFOH¶V SUHGLFWHG WUDMHFWRU\ RU DOWHUQDWLYHO\
ZLWKUHVSHFWWRWKHURDGJHRPHWU\DVWKLVLVSURYLGHGE\WKH5RDG'DWD)XVLRQPRGXOHGHSHQGLQJRQWKH
DSSOLFDWLRQQHHGV

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9HKLFOH7UDMHFWRU\&DOFXODWLRQ

7KLVPRGXOHZLOOSURYLGHWKHIXWXUHWUDMHFWRU\RIWKHHJRYHKLFOHDVDOLVWRISRLQWV7KHDLPRILWLVWR
SUHGLFWGULYHU¶VLQWHQWLRQLQDVKRUWWHUPVRPHIHZVHFRQGVLQWKHIXWXUHE\HVWLPDWLQJWKHIXWXUHSDWKRI
WKH HJR YHKLFOH DQG LWV G\QDPLFVZLWK UHVSHFW WR D JLYHQ IXVHG URDG JHRPHWU\7KHPRGXOH WDNHV LQWR
DFFRXQWWKHHJRYHKLFOHG\QDPLFVDQGWKHIXVHGURDGJHRPHWU\LQRUGHUWRHVWLPDWHWKHIXWXUHWUDMHFWRU\RI
WKHHJRYHKLFOHLQWKHORFDOHJRYHKLFOHFRRUGLQDWHV

0RYLQJ2EMHFW&ODVVLILFDWLRQ

7KH0RYLQJ2EMHFW&ODVVLILFDWLRQPRGXOHZLOOFODVVLI\GLIIHUHQWW\SHVRIPRYLQJREMHFWVLQWRVHYHUDO
SUHGHILQHGFDWHJRULHV7KLVPRGXOH LV LQWHQGHG WRZRUNFRPSOHPHQWDULO\DORQJZLWK WKH)URQWDO2EMHFW
3HUFHSWLRQ )23 PRGXOH SURYLGLQJ LQIRUPDWLRQ DERXW REMHFW FODVV RI PRYLQJ REMHFWV GHWHFWHG DQG
UHWXUQHGE\)23)RUWKHPRGXOHLQSXWVQRWRQO\REMHFWOHYHOLQIRUPDWLRQREWDLQHGIURP)23LVUHTXLUHG
UHIHUVWRWKHRXWSXWVRI)23LQWHUIDFHVSHFLILFDWLRQORZOHYHOVHQVRUGDWDHJUDZLPDJHVIURPFDPHUD
LVQHFHVVDU\DVZHOO)XUWKHUPRUHSUHGLFWHGIXWXUHWUDMHFWRU\RIWKHHJRYHKLFOHFRXOGEHDOVRXVHGWRKHOS
IRFXVLQJWKHFODVVLILFDWLRQSURFHVVRQWKHPRUHWKUHDWUHOHYDQWDUHDV

'HWHFWLRQRI)UHH6SDFH

7KHREMHFWLYHRI WKHPRGXOH LV WRGHWHFW WKH IUHHGULYDEOHRQURDGRIIURDGVSDFH LQ IURQWRI WKHHJR
YHKLFOH LQ RUGHU WR SURYLGH LQIRUPDWLRQ DERXW ZKHUH WKH YHKLFOH FDQ JR LQ D VKRUW WHUP HJ D IHZ
VHFRQGV7KHPRGXOHZLOOWDNHUDZGDWDIURPOLGDUDQGWKHHJRYHKLFOHG\QDPLFVDVLQSXWVWRRXWSXWWKH
PRVWUHOHYDQWGULYDEOHUHJLRQ
$IUHHGULYDEOHUHJLRQZKLFKUHSUHVHQWVWKHUHJLRQZKHUHWKHHJRYHKLFOHFDQJRLVGHOLYHUHGUHODWLYHWR
WKHFRRUGLQDWHV\VWHPRIWKHHJRYHKLFOH

9XOQHUDEOH5RDG8VHUV

7KLVPRGXOHLVUHVSRQVLEOHIRUGHWHFWLQJFODVVLI\LQJDQGWUDFNLQJYXOQHUDEOHURDGXVHUV958VLH
SHGHVWULDQVELF\FOHVDQGPRWRUF\FOHVLQIURQWRIWKHKRVWYHKLFOH7KHPRGXOHIXVHVLQIRUPDWLRQFRPLQJ
IURPDIRUZDUGORRNLQJUDGDUVHQVRUFDSDEOHRIDFFXUDWHO\PHDVXULQJWKHUDQJHWRWKHREMHFWDQGDYLVLRQ
VHQVRU SURYLGLQJ FODVVLILFDWLRQ FDSDELOLW\ DQG DFFXUDWH ODWHUDO SRVLWLRQLQJ RI WKH REMHFW +RZHYHU WKH
PRGXOHDOVRZRUNVLQGHJUDGHGPRGHLIRQHRIWKHVHVHQVRUVDUHXQDYDLODEOHHVSHFLDOO\WKHYLVLRQVHQVRU
VKDOO GHOLYHU ERWK SRVLWLRQ DQG FODVVLILFDWLRQ LQIRUPDWLRQ WKDW LV DFFXUDWH HQRXJK WR VXSSRUW OLPLWHG
IXQFWLRQDOLW\7KHRXWSXWFRQVLVWVRISRVLWLRQDQGYHORFLW\HVWLPDWHVRIDOO958VGHWHFWHGE\WKHVHQVRU
V\VWHP
3HUFHSWLRQKRUL]RQ
7KH 3HUFHSWLRQ+RUL]RQ LV WKH RXWSXW LQWHUIDFH RI WKH SHUFHSWLRQ SODWIRUP 7KH 3HUFHSWLRQ+RUL]RQ
PRGXOHLVFRQVLGHUHGDVWKHXQLRQRIWKHIROORZLQJWKUHHHOHPHQWV
x 7KHV\QFKURQL]HGVXEVHWRIWKHRXWSXWVRIWKHSHUFHSWLRQSODWIRUPPRGXOHV
x &RQILJXUDWLRQILOHV IRUHDFKGHPRQVWUDWRUYHKLFOHGHILQLQJZKLFKVHQVRUVDUHDYDLODEOHDQG LQZKDW
PRXQWLQJSRVLWLRQSOXVZKLFKVLJQDOVDUHQHHGHGIRUHDFKDSSOLFDWLRQIXQFWLRQ
x 2XWSXW PDQDJHU IXQFWLRQDOLW\ VRIWZDUH PRGXOH WUDQVODWLQJ 3HUFHSWLRQ +RUL]RQ GDWD WR WKH
FRPPXQLFDWLRQOLQHEHWZHHQSHUFHSWLRQSODWIRUPDQGDSSOLFDWLRQV
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7KH 3HUFHSWLRQ +RUL]RQ PRGXOH VHQGV WKH RXWSXW IURP DOO DYDLODEOH SHUFHSWLRQ PRGXOHV WR WKH
DSSOLFDWLRQV7KHDGYDQWDJHRIVHQGLQJHDFKPRGXOH¶VRXWSXWWRWKH3HUFHSWLRQ+RUL]RQLVWKDWDPRGXODU
KDQGOLQJRIWKHGDWDLVSURPRWHG'XSOLFDWHVWUXFWXUHVRUSDVVLQJWKURXJKRILQIRUPDWLRQIURPRQHPRGXOH
WRDQRWKHULVPLQLPL]HG
)LQDOO\LWLVZRUWKPHQWLRQLQJWKDWWKHSHUFHSWLRQKRUL]RQGDWDZLOOEHWUDQVPLWWHGLQ&RQWUROOHU$UHD
1HWZRUN&$1IRUPDWWRWKHDSSOLFDWLRQOD\HU
&RQFOXVLRQDQGIXWXUHZRUN
,QWKLVSDSHUWKHSHUFHSWLRQSODWIRUPEHLQJGHYHORSHGZLWKLQWKHLQWUHUDFW,9HSURMHFWZDVGHVFULEHG$
VKRUWRYHUYLHZRIWKHDUFKLWHFWXUHRIWKHV\VWHPWRLOOXVWUDWHWKHUROHRISHUFHSWLRQLQVLGHLQWHUDFW,9HZDV
DOVRJLYHQ7KHSHUFHSWLRQLQSXWWKH3HUFHSWLRQ+RUL]RQDVZHOODVWKHSHUFHSWLRQPRGXOHVZKLFKDUHWKH
PDLQFRPSRQHQWVRIWKHSHUFHSWLRQSODWIRUPZHUHGHVFULEHG
:RUNRQYHKLFOHSHUFHSWLRQLQVLGHLQWHUDFW,9HKDVHQWHUHGQRZWKHFUHDWLYHSKDVHZKHUHVHQVRUGDWD
IXVLRQUHVHDUFKLVUHDOL]HGDQGLWVRXWFRPHVDUHWUDQVIRUPHGLQWRWKHSHUFHSWLRQSODWIRUPGHYHORSPHQWDQG
HQJLQHHULQJ:RUNRQWKHGDWDIXVLRQPRGXOHVFRPSULVHVSURFHVVLQJRIKHWHURJHQHRXVGDWDIURPGLIIHUHQW
VRXUFHV OLNH UDGDUV FDPHUDV OLGDUV YHKLFOH VHQVRUV DQGGLJLWDOPDSV&XWWLQJ HGJHPXOWLVHQVRU RQOLQH
GDWDIXVLRQDSSURDFKHVDVJULGEDVHGIXVLRQDWWHQWLRQIRFXVHGIXVLRQREMHFWFODVVLILFDWLRQDQGURDGHGJH
GHWHFWLRQDUHSDUWRIWKHIXWXUHZRUN,QWKLVGLUHFWLRQDFWLYHLQWHUYHQWLRQHQYLVLRQHGZLWKLQLQWHUDFW,9H
DSSOLFDWLRQVSRVHVKDUGUHDOWLPHUHTXLUHPHQWVIRUSHUFHSWLRQGDWDSURFHVVLQJDQGIXVLRQPRGXOHV
7KH SHUFHSWLRQ SODWIRUP FDQ VHUYH PXOWLSOH VDIHW\ DSSOLFDWLRQV DQG KDV EHHQ GHVLJQHG WR ZRUN RQ
GLIIHUHQW VHWV RI VHQVRUV WKXV EHLQJ FORVH WR D ³SOXJ DQG SOD\´ DSSURDFK7KH VSHFLILFDWLRQ RI JHQHUDO
VHQVRUW\SHLQWHUIDFHVPDNHVWKHLQVHUWLRQDQGDGDSWDWLRQRIDQHZVHQVRUWRWKHSHUFHSWLRQSODWIRUPDV
ORQJ DV LW EHORQJV WRRQHRI WKHJHQHUDO VHQVRU W\SHV DFFRPPRGDWHGE\ WKHSODWIRUP D UHODWLYHO\ HDV\
WDVN 7KH LQWHURSHUDELOLW\ ZLOO EH GHPRQVWUDWHG E\ ILWWLQJ WKH SODWIRUP RQ WKH GLIIHUHQW GHPRQVWUDWRU
YHKLFOHVHTXLSSHGZLWKGLIIHUHQWVHQVRUV
$FNQRZOHGJHPHQWV
7KLV ZRUNZDV VXSSRUWHG E\ WKH (XURSHDQ&RPPLVVLRQ XQGHU LQWHUDFW,9H D ODUJH VFDOH LQWHJUDWLQJ
SURMHFWSDUWRIWKH)3,&7IRU6DIHW\DQG(QHUJ\(IILFLHQF\LQ0RELOLW\7KHDXWKRUVZRXOGOLNHWRWKDQN
DOOSDUWQHUVZLWKLQLQWHUDFW,9HIRUWKHLUFRRSHUDWLRQDQGYDOXDEOHFRQWULEXWLRQ
5HIHUHQFHV
LQWHUDFW,9H$FFLGHQWDYRLGDQFHE\DFWLYHLQWHUYHQWLRQIRU,QWHOOLJHQW9HKLFOHVODUJHVFDOHLQWHJUDWLQJSURMHFWFR
IXQGHGE\WKH(XURSHDQ&RPPLVVLRQ)3,&7IRU6DIHW\DQG(QHUJ\(IILFLHQF\LQ0RELOLW\KWWSLQWHUDFWLYHLSHX

35H9(173UHYHQWLYHDQG$FWLYH6DIHW\$SSOLFDWLRQV,QWHJUDWHG3URMHFWFRIXQGHGE\WKH(XURSHDQ&RPPLVVLRQ
ZZZSUHYHQWLSRUJ

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+DQGERRNRI0XOWLVHQVRU'DWD)XVLRQ7KHRU\DQG3UDFWLFHQGHGLWLRQ
(OHFWULFDO(QJLQHHULQJ	$SSOLHG6LJQDO3URFHVVLQJ6HULHV&5&3UHVV

6%ODFNPDQ	53RSROL'HVLJQDQG$QDO\VLVRIPRGHUQWUDFNLQJV\VWHPV$UWKHFK+RXVH,QF

6XEUDWD'DV+LJK/HYHO'DWD)XVLRQ$UWHFK+RXVH,QF1RUZRRG
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